Forty-nine samples of sediment from Marmes Rockshelter were processed for pollen. Slides were mounted for all 49 samples. All rows of all slides were scanned for pollen. No countable pollen was obtained from the samples.
Samples were then treated with concentrated HCl to remove carbonates and rinsed through 100-mesh screen using distilled water and the swirl technique, which leaves most of the fine sands and coarser materials behind. They were transferred to 50-ml test tubes. At this point, because potential preservation was an issue, in order to prevent additional destruction of the potential pollen in the samples treatments with 1) HF to remove inorganic materials (primarily silicates), 2) additional HCl treatments to remove silica gels, 3) HNO3 to oxidize organic materials, and 4) Acetolysis (Glacial Acetic acid and Acetolysis solution--nine parts acetic anhydride and one part H2SO4) -treatment were not conducted. Instead the samples were disaggregated and numerous hot water washes and monitored centrifuging were used to winnow out colloids and clays. The samples were centrifuged at speeds slow enough to leave these in suspension. The decant after each centrifuging included clays and colloids. Sample particle size was monitored with microscope slide smears after each spin. When the samples had been concentrated at the silt size fraction (which includes pollen) the samples were dried with alcohols (ETOH and Tertiary Butal), stained with safrinin O, and left to evaporate the alcohols after a mounting medium, 2,000cs silicone oil, had been added.
Pollen/charcoal samples were mounted on glass slides with a cover slip. They were then scanned for pollen at 400 power. Every row on every slide was scanned. Each slide has a potential of 35 to 40 rows taking roughly one to three days to scan depending upon the condition of the material. 
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RESULTS AND DISCUSSION
The condition of the material from Marmes Rockshelter was very poor. Although the introduced Lycopodium spores were regularly encountered pollen was usually so degraded that it could not be identified. Identifiable grains were so rare that no statistically valid information was obtainable. At best only two to three identifiable pollen grains per sample were found. Highly degraded organic matter in some cases was abundant, but primarily carbonized plant material predominated. Occasional diatoms were encountered. In fact these were more abundant than pollen in the samples.
Why was pollen preservation so poor? This is in part explained by the carbonate content of the samples. Only those samples from Marmes Rockshelter above five feet depth effervesced slightly when treated with HCl. Below five feet of depth they were strongly effervescent indicating a very high ph. High ph is very destructive for pollen. In most sites with a ph above 8.5 the pollen lasts only a few decades. Although preservation of bone is actually enhanced by the presence of carbonates through replacement pollen is corroded.
Another clue is provided by the fact that the upper portion of the profile had a lower effervescence. This suggests that there has been movement of carbonates through the profile from the upper to the lower portion. This reflects probable wetting and drying of the sediments, another condition that promotes destruction of pollen. If the profile had remained relatively dry during the last 11ka, despite the carbonates, pollen would have survived.
Another factor could explain the reduction of effervescence in the sediments above five feet, the occurrence of Mazama ash in the sediments. In Figure 2 of Sheppard et al. 1987 Mazama ash comprises Unit IV in the stratigraphic column. It was clear from the microscope work that reworked silica rich/carbonate poor Mazama ash is abundant in sediments above Unit IV. This easily explains the reduced effervescence per volume of sample.
